IMAGE FORMING APPARATUS 

FIELD OF THE_ INVENTION AND RELATED ART 

The present invention relates to an image 
forming apparatus/ such as a copying machine r a laser 
beam printer, etc., which employs an electro- 
photographic or electrostatic recording method. 

In recent years , an electrophotographic image 
forming apparatus has been improved in process speed 
and functionality, and also, colorization is in 
progress in the field of an electrophotographic image 
forming apparatus • Thus, various image forming 
methods have been proposed for an image forming 
apparatus. From the standpoint of increasing process 
speed/ an in-line type image forming apparatus in 
which multiple image formation stations (image 
formation units) different in the color in which they 
form an image, are arranged in a straight line, and 
are simultaneously driven to form an image, has been 
researched and developed. An image forming apparatus 
of this type is capable of forming a color image at a 
high speed, and therefore, it is thought to be 
extremely useful in the field of business, for 
example, in which the demand for high speed printing 
is great; - 

Some of the image forming apparatuses of this 
in-line type employ an image forming method which 
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employs an intermediary transfer means. In this image 
forming method, multiple developer images (toner 
images) different in color are temporarily transferred 
(primary transfer) in layers onto an intermediary 
S transfer medium, and then, are transferred (secondary 
transfer) all at once from the intermediary transfer 
mediUm onto a final transfer medium, for example, 
recording paper, OHF sheet, fabric, etc., yielding a 
permanent image . 

10 Figure 8 is a schematic sectional view of the 

essential portion of an image forming apparatus of the 
above described type. The image forming apparatus 200 
in the drawing has multiple imags forming means, for 
example, first to fourth image formation stations PY, 

15 PM, PC, and PBk for forming yellow (Y), magenta (M), 
cyan (C), and black (Bk) images, respectively. In 
operation, toner images are formed of toner as 
developer, on the electrophotographic photosensitive 
members 10Y, 10M, 1QC, and 10Bk, as image bearing 

20 members/ in the form of a drum (which hereinafter will 
be referred to as "photosensitive drum") of the image 
formation stations, respectively, and the toner images 
are transferred (primary transfer) in layers onto the 
intermediary transfer medium 31 by the functions of 

25 the primary transferring means 26Y, 26M, 26C, and 
26Bk, in the primary transfer stations Nl, 
respectively. Thereafter, the toner images on the 
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intermediary transfer medium 3i are transferred all at 
once onto the final transfer medium S by the function 
of the secondary transferring means 32, in the 
secondary transfer station N2. During this secondary 
5 transfer, the transfer medium S is conveyed by the 
intermediary transfer medium 31 and the secondary 
transferring means 32 , remaining pinched between them, 
with its front and back sides remaining in contact 
with the intermediary transfer medium 31 and secondary 

10 transferring means 32, respectively. Next, the 

operation of the image formation stations of the image 
forming apparatus 200 in Figure 8 will be described in 
more detail. All the image formation stations are 
virtually the same in structure, except that they are 

15 different in the color of the images they form. Thus, 
hereinafter, unless it is necessary to specifically 
mention the differences among them, their components 
will be described in generic terms, and, therefore, 
will not be given referential symbols whifch indicate 

20 to which image formation s La Lion a given component 
belongs - 

In each image formation station, the 
photosensitive drum 10 is rotationally driven in the 
direction indicated by an arrow mark in the drawing. 
25 As it is rotationally driven, its peripheral surface 
is uniformly charged by the charge roller 11 as a 
charging means. Then, an electrostatic latent image. 
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which reflects image formation signals / is formed 
across the uniformly charged portion of the peripheral 
surface of the photosensitive drum 10, by the exposing 
means (unshown). Then, this electrostatic latent 
5 image is developed by the developing means 13, which 
adheres toner to the electrostatic latent image. As a 
result, a visibly image, which corresponds to the 
electrostatic latent image, is effected on the 
peripheral surface of the photosensitive drum 10. 

10 The charge roller 11 is connected to a high 

voltage power source (unshown) through its electrodes . 
As voltage is applied to the charge roller 11, it 
uniformly charges the peripheral surface of the 
photosensitive drum 10 to a predetermined potential 

15 level. The charge roller 11 is kept pressed on the 

peripheral surface of the photosensitive drum 10 with 
the application of a predetermined amount of pressure, 
and charges the photosensitive drum 10 as it is 
rotated by the rotation of the photosensitive drum 10. 

20 As the exposing means, a laser scanner 

(unshown), for example, is employed. It supplies 
optical signals modulated with the image formation 
signals from an image formation signal source, 
providing the numerous points on the uniformly charged 

25 portion of the peripheral surface of the 

photosensitive drum 10 with an optical signal L. As a 
result, an electrostatic latent image, which reflects 



the image formations signals, is formed on the 
peripheral surface of the photosensitive drum 10. 

As for the developing means 13, there has 
been available such a means that comprises a 
development roller 16 as a developer bearing means for 
conveying developer to a photosensitive member, and 
develops the electrostatic latent image on Lhe 
photosensitive drum 10 by placing the development 
roller 16 in contact with the photosensitive drum 10 
(which hereinafter will be referred to as "contact 
developing method"). In this developing method, a 
visible image corresponding to the electrostatic 
latent image on the photosensitive dyrum 10 is formed 
on the photosensitive drum 10, in the contact area 
(development station) between the photosensitive 
drum and development roller 16, by moving toner from 
the development roller 16 onto the electrostatic 
latent image on the photosensitive drum 10 , adhering 
thereby the toner thereto, by the amount controlled 
by the relationship between the light potential level 
of the electrostatic latent image and the potential 
level of the bias voltage applied to the development 
roller 16. 

A developing means (developing apparatus 13) 
employing this type of developing method has a contact 
development roller 16, a toner supply roller 18, and a 
development blade 17, which are disposed in the 
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developer container (main frame of developing 
apparatus). The contact development roller 16 is 
placfed in contact with the photosensitive drum 10* 
The developer supply roller 18 functions as a 
5 developer supplying member for supplying the 

development: roller 16 with toner. The development 
blade 17 functions as a developer regulating member 
for regulating the toner supplied to the development 
roller 16. Further, the developing means is provided 

10 with a set of high voltage power sources (blade bias 

power sources) 22a and 22b, as voltage applying means , 
for applying voltage to the development blades 17, and 
a set of high voltage poweir sources (development bias 
power sources) 23Y, 23M, 23C, and 23Bk, as voltage 

15 applying means, for applying voltage to development 
rollers 16 and toner supply rollers 18. 

Each developing apparatus 13 is structured so 
that the development roller 16 is rotated by the 
rotation of the photosensitive drum 10 as it is placed 

20 in contact with the peripheral surface of the 
photosensitive drum 10 and also so that the 
development roller 16 is partially exposed from the 
developer container 20- 

Further, each developing apparatus 13 is 

25 structured so that the development blade 17 is placed 
in contact with the development roller 16, The body 
of toner placed on the peripheral surface of the 
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devalopment roller 16 is forced through the contact 
area between the development blade 17 and development 
roller 16, being thereby regulated in thickness, 
forming therefore a thin layer of toner on the 
5 peripheral surface of the development roller 16 • In 
addition, while the body of toner is forced through 
the contact area, the Loner particles are given a 
satisfactory amount of triboelectric charge. 

Each toner supply roller 18 is disposed 

10 upstream of the development blade 17 in terms of the 
rotational direction of the development roller 16, in 
contact with the development roller 16, It supplies 
the development roller 16 with developer by rotating 
in the direction indicated by an arrow mark in the 

15 drawing (such a direction that, in contact area, 

peripheral surface of developer supply roller 18 moves 
in direction opposite to that in which peripheral 
surface of development roller 16 moves) . 

in some of the image forming apparatuses, the 

20 multiple image formation stations, which are 

vertically arranged in a straight line, are in the 
form of a process cartridge removably mounLable in the 
main assembly of an image forming apparatus. For 
example in the case of the laser beam printer shown in 

25 Figure 8, the photosensitive drum 10 as an image 
bearing member which is rotationa^ly driven, the 
charge roller 11 as a charging means, the charge 
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roller 11 as a charging means for uniformly charging 
the peripheral surface of the photosensitive drum 10, 
the developing apparatus 13 as a developing means for 
developing an electrostatic latent image into a 
5 visible image with the use of toner as developer, and 
the cleaning apparatus 14 as a cleaning means for 
cleaning the photosensitive drum 10 , are integrally 
disposed in a cartridge (housing) , effecting thereby a 
process cartridge 1 (1Y, 1M, 1C, and lBk), which is 

10 positioned in the image formation station P (PY, PM, 
PC, and PBk). The configuration of the process 
cartridge does not need to be limited to the above 
described one, as long as a photosensitive member, and 
a minimum of one means among the charging means for 

15 charging the photosensitive member, developing means 
for supplying the photosensitive member with 
developer, and cleaning means for cleaning the 
photosensitive member, are integrally disposed in a 
cartridge removably mountable in the main assembly of 

20 an image forming apparatus. According to the process 
cartridge system, as a process cartridge having run 
out of one of the consumables, for example, developer, 
is replaced, other consumables such as a 
photosensitive drum are also replaced, drastically 

25 improving maintenance efficiency. 

Further, an in-line type image forming 
apparatus is not always used to produce a multicolor 
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image (for example, full -color image, that is, four- 
color image). For example, it is frequently used for 
forming a monochromatic image, in particular, a black 
image. Thus, a number of in-line type image forming 
5 apparatuses which can be switched in operational mode 
between the full-color mode and monochromatic mode, 
have been proposed. 

In other words, an in-line type image forming 
apparatus, such as the ones described above, is not 

10 always used for the formation of a full-color print; 
it is sometimes used for the formation of a 
monochromatic print. 

Next, referring to Figures 9 and 10, a full- 
color image forming apparatus capable of operating in 

15 the above described two modes, that is, monochromatic 
and full-color modes, will be described in more 
detail. Figures 9 and 10 are schematic sectional 
views of the essential portion, in particular, the 
portion comprising the photosensitive drum 10, 

20 developing apparatuses 13, primary transferring means 
26, intermediary transfer medium 31, eLc, of an 
example of an imagfe forming apparatus which employs 
multiple develpping apparatuses 13 of a contact type, 
and is capable of operating in the above described two 

25 chromatic modes. In the drawings, th6 elements other 
than those listed are not shown. 

Figure 9 sjtiows the image forming apparatus in 
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the full-color mode when the developing apparatuses 13 
in all of the four color image formation stations PY, 
PM, PC, and P9k are active. In comparison , Figure 10 
shows the image forming apparatus in the monochromatic 
5 mode when the developing apparatuses 13Y X 13M, and 13C 
in the three process cartridges 1Y, 1M, and 1C for 
yellow, magenta, cyan color components / respectively, 
are inactive, and only the developing apparatus 13Bk 
in the process cartridge lBk for the black color 

10 component is active. When the image forming apparatus 
is in the monochromatic mode as shown in Figure 10, 
the primary transferring means 26Y, 26M, and 26C are 
moved away from the corresponding photosensitive drums 
10 by a separating means (unshown), in the yellow, 

15 magenta, and cyan image formation stations PY, PM, and 
PC, respectively, so that the intermediary transfer 
medium 31 separates from the photosensitive drums 10, 
in the image formation stations PY r PM, and PC, 
respectively. 

20 In order to individually adjust the density 

levels at which images are formed in the four image 
formation stations, there need to be four independent 
development bias power sources, that is, the power 
sources 23Y, 23M, 23C, and 23Bk. 

25 Further, there need to be no less than two 

blade bias power sources, that is, power sources 22a 
and 22b, for applying bias to the development blades 
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17, because, as the image forming apparatus is 
switched to the monochromatic mode in which the 
developing apparatuses 13Y, 13M, and 13C ip the three 
image formation stations PY, PM, and PC, that is, the 
5 image formation stations other than the black ijaage 
formation station, are kepi inactive, not only the 
application of the biases to the development rollers 
16Y, 16M, and 16C has to be stopped, but also, the 
application of the biases to the development blades 17 

io in the three color image formation stations PY, PM, 
and PC has to be stopped, for the following reason. 
That is, as the rotation of the development roller 16 
is slopped, a certain mount of toner particles becomes 
stuck in the nip between the development blade 17 and 

15 development roller 16, and is deteriorated by the 

electric current which flows between the development 
blade 17 and development roller 16. Thus, if the 
application of the bias to the development blade 17 is 
continued, these toner particles sometimes are solidly 

20 adhered to the development blade 17 * If the toner 
particles adhere to the development blade 17, the 
development blade 17 is prevented from uniformly 
coating the development roller 16 with toner, which 
sometimes results in the formation of an streaky 

25 image. 

As will be evident from the above 
description, in the past, an in-line type image 
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forming apparatus, such as the one described above, 
capable of forcing a full-color image based on four 
color components required a minimum of two development 
bias power sources, one for the black image formation 
5 station and the other, as the common development bias 
source, for the rest, or thee color image forming 
stations FY, PM, and PC. 

The provision of two or more development bias 
power sources, instead of one, adds to the size of the 

10 electrical circuit board, and the cost of the 
apparatus, which is a problem. 

Incidentally, an image forming apparatus in 
which bias is applied to the development blade has 
been known, being disclosed in Japanese Laid-open 

15 Patent Application 6-289703, although the apparatus is 
not of an in-line type . 

SUMMARY OF THE INVENTION 

The primary object of the present invention 

20 is to provide an image forming apparatus which has 

multiple developer regulating members, but has only a 
single developer regulating member power source, and 
in which the single developer regulating member power 
source is used to apply bias to all the multiple 

25 developer regulating members. 

Another object of the present invention is to 
make it possible for a single voltage applying means 
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to be used to apply voltage to multiple developer 
regulating members, so that an image forming apparatus 
can be reduced in size and cost* 

Another object of the present invention is to 
5 provided em image forming apparatus capable of forming 
a monochromatic image, for example an image Qf black 
color, as well as a multicolor image, for example, a 
full-color image. 

Another object of the present invention is to 

10 provide an image forming apparatus which comprises 

multiple developer bearing members, and is capable of 
preventing developer from solidly adhering to any of 
the developer regulating member kept in contact with 
the stationary developer bearing member, preventing 

15 thereby the formation of an image having unwanted 

straight streaks associated with the solid developer 
adhesion to the developer regulating member . 

These and other objects, features, and 
advantages of the present invention will become more 

20 apparent upon consideration of the following 

description of the preferred embodiments of the 
present invention, taken in conjunction with the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic sectional view of the 
image forming apparatus in an embodiment of the 
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present invention. 

Figure 2 is a detailed schematic sectional 
view of one of the image formation stations of the 
image forming apparatus in Figure 1, 
5 Figure 3 is a schematic sectional view of the 

image forming apparatus in Figure 1, for showing the 
state thereof when the apparatus is in the full -color 
print mode. 

Figure 4 is a schematic sectional view of the 
10 image forming apparatus, showing the state thereof 

whfen the apparatus is in the monochromatic print mode. 

Figure 5 is a drawing for showing one example 
of a sequence for switching the operational mode of 
the image forming apparatus between the full-color 
15 print mode and monochromatic mode. 

Figure 6 is a schematic sectional view of the 
image forming apparatus in another embodiment of the 
present invention, for showing the state thereof when 
the apparatus is in the monochromatic print mode. 
20 Figure 7 is a drawing for showing one example 

of a sequence for switching the operational mode of 
the image forming apparaLus in another embodiment of 
the present invention, between the full-color print 
mode and monochromatic mode, 
25 Figure 8 is a schematic sectional view of the 

essential portion of an example of a comparative image 
forming apparatus. 
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Figure 9 is a schematic sectional view of the 
image forming apparatus in Figure 8, showing the state 
thereof when the apparatus is in the full-color print 
mode ♦ 

Figure 10 is a schematic sectional view of 
the image forming apparatus in Figure 8, showing the 
State thereof when the apparatus is in the 
njonochromatic print mode. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter , the preferred embodiments of the 
present invention, in the form of an image forming 
apparatus, will be described in detail with reference 
to the appended drawings. 
Embodiment 1 

The present invention is embodied in the form 
of an in-line type image forming apparatus employing a 
contact type developing method. This does not mean 
that the application of this embodiment is limited to 
an image forming apparatus of the above mentioned 
type. In other words, the present invention is 
applicable to any image forming apparatus in 
accordance with the following description of the 
preferred embodiments of the present invention, in 
terms of configuration as well as image formation 
method . 

Figure 1 is a schematic sectional view of the 
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image forming apparatus 100 in this embodiment of the 
present invention. The image forming apparatus 100 in 
this embodiment is an electrophotographic image 
forming apparatus connected to an external host such 
5 as a personal computer. It is capable of outputting 
an image on a piece of transfer medium/ for example, 
recording paper, OHP sheet, fabric, etc., in response 
to image formation data signals from the external 
host. 

10 The image forming apparatus 100 has first to 

fourth image formation stations (image formation 
units) FY, PM, PC, and FBk, as image forming means, 
which form yellow (Y), magenta (M), cyan (C), and 
black (Bk) images, respectively. The four image 

15 formation units PY, PM, PC, and PBk are disposed in 
parallel, perpendicular to an intermediary transfer 
member (transfer belt) 31, as a transfer medium, which 
circularly moves in the direction indicated by an 
arrow mark in the drawing. More specifically, listing 

20 from the bottom in Figure 1, yellow, magenta, cyan, 
and black image formation units PY, PM, PC, and PBk 
are vertically aligned in parallel to each other, and 
a full -color image is formed by sequentially 
transferring yeilow, magenta, cyan, and black color 

25 toner images from the image formation units PY, PM, 
PC, and PBk, respectively, onto the intermediary 
transfer belt 31, yielding thereby a full-color image. 



on the belt 31. 

Figure 2 shows in more detail one of the 
image formation stations. Incidentally, in this 
embodiment, all the image formation stations are 
virtually the same in structure, except that they are 
different in the color of the images they form. Thus, 
hereinafter, unless the differences need to be 
specifically noted, their components will be described 
in generic terras, and, therefore, will not be given 
referential symbols which indicate the colors of the 
image formation stations to which they belong. 

Each image formation station is provided with 
an electrophotographic photosensitive member, as an 
image bearing member, in the form of a drum 
(photosensitive drum) 10. The peripheral surf ape of 
the photosensitive drum 10 is uniformly charged by a 
charge roller 11, as a charging means, which is 
rotated by the rotation of the photosensitive drum 10. 
Then., the charged portion of the peripheral surface of 
the photosensitive drum 10 is exposed to a scanning 
beam of light L projected by an exposing apparatus 12, 
as an exposing means, while being modulated with the 
image formation data signals. As a result, an 
electrostatic latent image is formed on the peripheral 
surface of the photosensitive drum 10. To this 
electrostatic latent image, toner as develpper is 
adhered by a developing apparatus 13 as a developing 



-18- 

means, turning the latent image into a visible image 
(toner image), that is, an image formed of developer. 

When forming an image in the full-color image 
formation mode, toner images different in color are 
5 formed on the photosensitive drums 10 in the image 

formation stations , one for one, and as predetermined 
primary transfer* biases are applied to the primary 
transfer rollers 26 as primary transferring means, the 
toner images on the photosensitive drums 10 are 

10 sequentially transferred in layers onto the 

intermediary transfer belt 31, in the primary transfer 
stations Nl of the image formation stations, in which 
the peripheral surfaces of the photosensitive drums 10 
and primary transfer rollers 26 are in contact, or 

15 virtually in contact with, each olher, one for one* 
As a result, a full-color image is formed on the 
intermediary transfer belt 31. 

Next, a predetermined secondary transfer bias 
is applied to the secondary transfer roller 32 as a 

20 secondary transferring means, whereby the full-color 
image (combination of toner images) on the 
intermediary transfer belt 31 is transferred 
(secondary transfer) onto a final transfer medium S, 
The transfer medium S is fed into the main assembly of 

25 the image forming apparatus 100 from a transfer medium 
supply station 40 comprising a transfer medium 
cassette 41, a pair of transfer supply rollers 42 as a 
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conveying means, etc., and is delivered, in 
synchronism with the transfer of the toner images onto 
the intermediary transfer belt 31, to the secondary 
transfer station N2, in which the secondary transfer 
5 roller 32 opposes the intermediary transfer belt 31. 

Thereafter, the transfer medium S onto which 
the toner images have jvist been transferred is 
conveyed to a fixing apparatus 30, in which the 
unfixed toner images are fixed to the transfer medium 

10 S. Then, the transfer medium S onto which the toner 
images have just been fixed is discharged into the 
delivery tray 35, ending the image formation. 

Meanwhile/ the primary Lransfer residual 
toner particles, that is, the toner particles which 

15 remained on the peripheral surface of the 

photosensitive drums 10 without being transferred 
during the primary transfer, are recovered into a 
waste toner container 14b by cleaning apparatuses 14/ 
as image bearing member cleaning means, comprising a 

20 cleaning blade 14a as a cleaning member and Lhe waste 
toner container 14b; the peripheral surfaces of the 
photosensitive drums 10 are cleaned* On Lhe other 
hand, the secondary transfer residual toner particles, 
that is, the toner particles which remained o^x the 

25 intermediary transfer belt 31 without being 

transferred during the secondary transfer, are scraped 
away by an intermediary transfer member cleaning means 
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(onshown) dispbsed so that it can be placed in contact 
with, or moved away from, the intermediary transfer 
belt 31; the surface of the intermediary transfer belt 
31 is cleaned. 
5 In this embodiments each photosensitive 

member 10 is 30 mm in diameter, and is rotationally 
driven at a peripheral velocity of 100 mm/sec in the 
direction indicated by an arrow mark in the drawing. 
The peripheral surface of the photosensitive drum 10 

10 is uniformly charged by the charge roller 11. 

To each charge roller 11, a DC voltage of 
-1150 V is applied from a charge bias power source 
(unshown), which is a high voltage power source, 
uniformly charging the peripheral surface of the 

15 photosensitive drum 10 to a potential level of roughly 
-600 V (dark point potential level). Although the 
charge bias used in this embodiment is Dt bias, a 
combination of DC and AC components may be used as the 
charge bias. 

20 Each exposing apparatus 12 exposes the 

peripheral surface of the photosensitive drum 10; more 
specifically, it scans the peripheral surface of the 
photosensitive drum 10 with a beam of laser light, 
which it projects, while turning it on and off in 

25 response to the image formation data inputted into the 
image forming apparatus. As a result, the exposed 
points on the peripheral surface of the photosensitive 



drum 10 axe reduced in potential level to roughly -80 
V (light point potential level ), effecting thereby an 
electrostatic latent image / on the peripheral surface 
of the photosensitive drum 10. 

Each developing apparatus 13 is roughly the 
same in structure as the one described above with 
reference to Figure 8. It develops in reverse the 
electrostatic latent image on the photosensitive drum 
10 with the use of a contact developing method / and a 
toner which is the same in polarity (which is negative 
in this embodiment) as the photosensitive drum 10. 

To describe in more detail with. reference to 
Figure 2, the developing apparatus 13 comprises: a 
developer container (developing apparatus main frame) 
20, in which nonmagnetic toner as developer (single- 
component toner as single-component developer), is 
contained; a development roller 16 as a developer 
bearing member; a development blade 17 as a developer 
regulating itaember; a toner supply roller 18 as a 
developer supplying member; and a stirring blade 19 as 
a developer stirring/conveying means* 

The development roller 16 in this embodiment 
comprises a meLallic core 16a, and an elastic layer 
16b formed on the peripheral surface of the metallic 
core 16a. It is 16 mm in external diameter- The 
metallic core 16a is formed of metal such as aluminum, 
aluminum alloy, etc., and the elastic layer 16b 
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comprises a base layer 16bl, and a surface layer 16b2 
layered on the base layer 16bl. The base layer I6bl 
of the elastic layer 16b is formed of rubbery 
substance such as silicon rubber, and £he surface 
layer 16b2 of the elastic layer 16b is formed of 
ether-urethane or nylon. Of course, the materials for 
these layers are not limited to those listed above; it 
is possible to employ foamed substance, for example, 
sponge, as the material for the base layer 16bl, and 
rubbery substance as the material for the surface 
layer 16b2. The electrical resistance of the 
development roller 16 was 1 MQ, which was measured 
while the development roller 16 was kept pressed on a 
metallic cylinder with a diameter of 30 mm, applying 
the total weight of 1 kg, and while a voltage of 50 V 
was applied to the development roller. In this 
embodiment, the development roller 16 is rotationally 
driven by a driving means (unshown) at a peripheral 
velocity of 160 ram/sec. 

The electrostatic latent image on the 
photosensitive drum 10 is developed into a visual 
image (image formed of toner) by the toner borne on 
the peripheral surface of the development roller 16 
placed in contact with the peripheral surface of the 
photosensitive drum 10, forming a development station 
(contact area) between the development roller 16 and 
photosensitive drum 10 f During this development 
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process, a negative DC voltage (development bias 
voltage) of 350 V is applied to the development roller 
16 from a high voltage power source (development bias 
power source 23Y, 23M, 23C, or 23Bk), as a development- 
5 voltage applying means, causing the negatively charged 
toner particles to transfer from the development 
roller 16 onto the electrostatic latent image on the 
photosensitive drum 10. Incidentally, a combination 
of DC voltage and AC voltage may be applied as the 

10 development bias voltage to the development roller 16, 
instead of applying the DC voltage alone* 

As described above, in the case of an in-line 
developing method, four developing apparatuses 13 are 
present, which are adjustable in the density level at 

15 which they develop a latent image. This is why the 

four development bias power sources 23Y, 23M, 23C, and 
23Bk, as voltage applying means, are provided, one for 
each of the four developing apparatuses 13. The 
development bias power sources 23Y, 23M, 23C, and 23Bk 

20 are capable of individually changing the potential 
levels of the DC voltages they output. All that is 
necessary to adjust the image density level at which 
an image is formed in each of the color image 
formation stations is to form an image of the 

25 referential density level control patch with the use 
of each color image formation station; detect the 
density level of the image with Lhe use of an image 
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density sensor as an image density detecting means; 
and control, in power output, each of the development 
bias power sources 23Y, 23M, 23C, and 233k, in 
accordance with the results of the density level 
detection. In other words, the development bias to be 
applied to each development roller has only to be 
controlled in accordance with the detected density 
level of the image of the referential density level 
control patch* As for the medium on which an image of 
the referential density level control patch, which is 
to be measured in density level by the density sensor, 
is to be formed, it may be the intermediary transfer 
belt or photosensitive drum. 

There is a development blade 17, as a 
developer regulating member, above the development 
roller 16, and is supported by the developer container 
20, with its surface adjacent to its free long edge 
kept lightly in contact with the peripheral surface of 
the development roller 16. 

In this embodiment, the development blade 17 
is tilted, with its free long edge positioned upstream 
of Lhe contact area between the development blade 17 
and development roller 16, in terms of the rotational 
direction of the development roller 16; in other 
words, it is tilted in the so-called counter 
direction- More concreLely, the development blade 17 
is a piece of 0.1 mm thick phosphor bronze plate, 
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which is springy. It is kept in contact with the 
peripheral surface of the development roller 16 sp 
that a predetermined amount of pressure (linear 
pressure) is mainLained between the development blade 
17 and development roller 16- With the development 
blade 17 kept pressed against the peripheral surface 
of the development roller 16 in a manner to maintain 
the predetermined contact pressure between them, the 
toner particles (10) are frictionally charged to the 
negative polarity while being controlled in the amount 
by which they are allowed to remain on the development 
roller 16. 

To the development blade 17, a negative DC 
voltage (blade bias) of 600 V is applied from a high 
voltage power source (blade bias power source) as a 
regulating member voltage applying means, in order to 
stabilize the amount by which Loner is allowed to 
remain on the peripheral surface of the development 
roller 16. There is only one blade bias power source 
22 , which is capable of applying to all the 
development blades 17 in the developing apparatuses 
13Y, 13M, 13C, and 13Bk of the image formation 
stations PY, PM, PC, and PBk for yellow, magenta, 
cyan, and black colors, respectively, biases identical 
in potential level value. 

The toner supply roller 18 may be in the form 
of a sponge roller, or a fur brush roller comprising a 
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metallic core and rayon or nylon fibers planted on the 
peripheral surface of the metallic core. In this 
embodiment, an elastic roller with a diameter of 16 
mm, which comprises a metallic core 18a and a ureLhane 
foam layer 18b wrapped around the core 18a, is 
employed as the toner supply roller 18, in 
consideration of the fact that toner is supplied tp 
the development roller 16 from the toner supply roller 
18, and also that the toner remaining on the 
development roller 16 without being consumed for 
development is to be stripped away f rom the 
development roller 16. 

This toner supply roller 18, which is an 
elastic roller, is kept in contact with the 
development roller 16* During a development process, 
it is rotational ly driven at a peripheral velocity of 
100 mm/sec, in such a direction that, in the contact 
area between Lhe peripheral surfaces of the toner 
supply roller 18 and development roller 16, Lhe 
peripheral surface of Lhe toner supply roller 18 moves 
in the direction opposite to the moving direction of 
the development roller 16. The distance of the 
apparent entry of the toner supply roller 18 into the 
development roller 16 is 1.5 mm. 

As described above, the toner image on the 
peripheral surface of the photosensitive drum 10 is 
transferred onto the intermediary transfer belt 31 by 
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a transfer roller 23 to which the primary transfer 
bias is being applied from a primary transfer bias 
power source (unshown) as a primary transfer bias 
applying means, and then, is transferred from Lhe 
intermediary transfer belt 31 onto the transfer medium 
S by the secondary transfer roller 32 to which the 
secondary transfer bias is being applied from a 
secondary transfer bias power source (unshown) as a 
secondary transfer bias applying means. Thereafter, 
the toner image on Lhe transfer medium S is fixed to 
the transfer medium S. 

If the next sel of image formation data is 
inputted into the image forming apparatus 100 
immediately after the completion of the on-going image 
forming process, the following round of the image 
formation process is carried out, without interrupting 
the rotations of the photosensitive drum 10, 
development roller 16, toner supply roller 18, etc., 
and while keeping the development roller 16 Lhe same 
in potential level. 

In this embodiment, the developing apparatus 
13, the photosensitive drum 10 which is rotationally 
driven, the charge roller 11 for uniformly chargixig 
Lhe peripheral surface of the photosensitive drum 10, 
and the cleaning apparatus 14, are integrally disposed 
in a cartridge (housing), effecting thereby a process 
cartridge 1. Each of the process cartridges 1Y, 1M, 
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1C, and IBk different in the development color, Is 
removably mountable in the main assembly 2 of the 
image forming apparatus 100, Lhrough the process 
cartridge mounting means 50 of the main assembly 2. 
5 In this embodiment, the frame of the process cartridge 
1 comprises the waste toner container 14b and 
developer container 20, which are integrally joined 
with each other. The Loner container 14b supports the 
photosensitive drum 10, charge roller 11, and cleaning 

10 blade 17, whereas the developer container 20 supports 
the development roller 16, development blade 17, toner 
supply roller 18, and stirring blade 19. 

However, the design of the process cartridge 
1 does not need to be limited to the above described 

15 one. For example, the developing apparatus 13 may be 
immovably attached to the main assembly 2 of an image 
forming apparatus, while a photosensitive member as an 
image bearing member, and a minimum of one means among 
a charging means for charging the photosensitive 

20 member, a developing means for supplying the 

photosensitive member with developer, and a cleaning 
means for cleaning the photosensitive member, are 
integrally disposed in a cartridge which is removably 
mountable in the main assembly of an image forming 

25 apparatus. On the other hand, only the developing 

apparatus 13 may be placed in a cartridge, effecting a 
development cartridge removably mountable in the image 
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forming apparatus main assembly 2. 

In this embodiment/ as the process cartridge 
1 is mounted into the image forming apparatus main 
assembly 2, the driving force transmitting means of 
the process cartridge 1 becomes connected with the 
driving means (unshown) of the image forming apparatus 
main assembly 2, making it possible to drive the 
photosensitive drum 10 , developing apparatus 13 r 
charge roller 11, etc. The power sources for 
applying voltage to the charge roller 11, development 
roller 16, development blade 17, etc., are provided on 
the image forming apparatus main assembly 2 side, and 
become connected, in terms of electricity conduct idn, 
with the charge roller 11, development roller 16, 
development blade 17, etc., respectively, through the 
contact points provided on the process cartridge 1 
side and the contact points provided on the image 
forming apparatus main assembly 2 side, as the process 
cartridge 1 is mounted into the image forming 
apparatus main assembly 2. 

Further, in this embodiment, the power 
sources (blade bias power source, development bias 
power sources, primary transfer bias power sources, 
secondary transfer bias power source, and charge bias 
power sources), with which the image forming apparatus 
100 is provided, are controlled by a CPU 60 (Figure 
3), as a controlling means, for integrally controlling 
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the overall operation of the image forming apparatus. 
Also in this embodiment, as will be described later, 
the CPU 60 as a controlling means controls the 
development bias power source 23 with Lhe 
predetermined timing, based on the values stored in 
advance in the storage portion of the CPU 60, for 
example; in other words , the CPU 60 functions as a 
means for switching the development bias. 

Next, the switching between the full-color 
mode and monochromatic mode will J?e described. 

The image forming apparatus in Lhis 
embodiment has the full-colpr print mode (first mode) 
in which a full-color image is formed py using all the 
image formation stations, and the monochromatic print 
mode (second mode) in which a monochromatic image, in 
particular, a black image, is formed using only one 
(for example, black one to form a black image) of the 
image formation stations. 

Figures 3 and 4 are schematic sectional views 
of the essential portion, in particular, the portion 
comprising the photosensitive drums 10, developing 
apparatuses 13, primary transfer rollers 26, 
intermediary transfer belt 31, etc., of the image 
forming apparatus. In Figures 3 and 4, the components 
other than the listed ones are not shown. 

Referring to Figure 3, the intermediary 
transfer belt 31 is suspended by the driving roller 36 



-31- 

and switching roller 37. The switching roller 37 is 
movable toward, or away from, the yellow developing 
apparatus 13Y, that is, the bottommost developing 
apparatus, by a moving means (unshown). 
5 Figure 3 shows the state of the essential 

portion of the image forming apparatus in the full- 
color print mode. In this mode, the switching roller 
37 is positioned closer to the yellow developing 
apparatus 13, or the bottommost developing apparatus, 

10 more specifically, close enough for all four primary 
transfer rollers 26Y, 26M, 26C, and 26Bk to be kept 
pressed against the photosensitive drums 10Y/ 10M, 
IOC, and 10 Bk, respecLively / with the interposition 
of the intermediary transfer belt 31, Further, in 

15 each of the four image formation stations PY, FM, PC, 
and PBk, the photosensitive drum 10, development 
roller 16, toner supply roller 18, and primary 
Lransfer roller 26, are driven in the directions 
indicated, respectively, by arrow marks in the 

20 drawing . 

Figure 4 shows the stale of the essential 
portion of the image forming apparatus in the 
monochromatic print mode. In this mode, the switching 
roller 37 is moved a predetermined distance away from 
25 the position in which it is positioned in the ftill- 
color print mode, in the direction (direction 
indicated by arrow marks in drawing) to move away from 
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the yellow developing apparatus 13 , by a distance 
large enough to keep the primary transfer rollers 26Y, 
26M, and 26C for yellow, magenta, and cyan color 
components, respectively, away from the photosensitive 
drums 10Y, 10M, and IOC, respectively. Thus, in this 
mode, the intermediary transfer belt 31 does not 
contact the photosensitive drum 10Y, 10M, and 10C r in 
the image formation stations PY, PM, and PC, 
respectively, in each of which the photosensitive drum 
10 , development roller 16, toner supply roller 18, and 
primary transfer roller 26 are not driven, being 
therefore spared from the deterioration which would 
results from beixig unnecessarily driven. Further, not 
driving the development rollers 16 and toner supply 
rollers 18 when in this mode prevents the toner 
deterioration associated with the rotation of the 
development rollers 16 and toner supply rollers 18. 

In this embodiment, the CPU 60 as the 
controlling means has the functions of controlling the 
movement of the switching roller 37, and the driving 
(starting or stopping) of the photosensitive drums 10, 
development rollers 16 , toner supply rollers 18, and 
primary transfer rollers 16, in the image formation 
stations. More specifically, the CPU 60 switches the 
operational mode of the image forming apparatus by 
turning on or off the means for moving the switching 
roller 37 with a predetermined timing, turning on or 
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off the means for driving the photosensitive drum 10, 
development roller 16, toner supply roller 18, and 
primary transfer roller 26 in each of the image 
formation stations, connecting or disconnecting the 
driving force transmitting means, for example, 
clutches, for the photosensitive drum 10, development 
roller 16, toner supply roller 18, and primary 
transfer roller 26 in each of the image formation 
stations, and/or carrying out the like operations. In 
other words, the CPU 60 switches the operational mode 
of the image forming apparatus by using ordinary 
methods which are easily understandable by the 
professionals in the field of this business. 

In comparison, when an image forming 
apparatus, such as the one (comparative apparatus) 
shown in Figure 10, in accordance with the prior arts, 
which comprises a first blade bias power source 22a, 
as a voltage application means, for applying blade 
bias to the development blades 17Y, 17M, and 17C in 
the yellow, magenLa, and cyan image formation slalions 
PY, PM, and PC, respectively, and a second blade bias 
power source 22b for applying blade bias to the 
development blade 17Bk in the black image formation 
station PBk, is in the monochromatic mode, both the 
power sources for the development rollers 16 and 
development blades 17 in the yellow, magenta, and cyan 
image formation stations are turned off„ 
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With the biases to be applied from the power 
sources 22a and 22b to the development rollers 16 and 
development blade 17 reduced in potential level to 0 
V, Lhe above described solid toner adhesion to the 
development blade 17 kept in contact with the 
stationary development roller 16, does not occur* 

However, providing an image forming apparatus 
with the first and second blade bias power sources 22a 
and 22b as shown in Figure 10 has the aforementioned 
shortcomings, that is, the increase in electric 
circuit board size, apparatus cost, etc. 

Thus, in this embodiment, the image forming 
apparatus is designed so that a single blade bias 
power source (power source 22), or a common power 
source, can be shared by the four image formation 
portions, in consideration of the above problems/ in 
other words, in order to minimize the apparatus size 
well as apparatus cost. This design, however, suffers 
from its own problem when the image forming apparatus 
is in the monochromatic print mode. That is, if there 
is only a single blade bias power source, or the blade 
bias power source 22, the bias is applied to, both the 
development blade 17 and development roller 16 in each 
of the yellow, magenta, and cyan image formation 
stations, PY, PM, and PC, while the image forming 
apparatus in the monochromatic mode, in which the 
development roller 16 is not rotated* 
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In other words, if an image forming apparatus 
provided with only one blade bias power source, which 
is shared by all the image formation stations, in the 
monochromatic mode, bias is applied to the development 
blades 17 in the yellow, magenta, and c^an image 
formation stations PY, PM, and PC, even though the 
development rollers 16 are not rotating. 

Thus, the toner particles which happen to be 
between the development roller 16 and development 
blade 17 when the image forming apparatus is switched 
in operational mode become stuck in the nip between 
the development roller 16 and development blade 17, 
being therefore deteriorated by the electx^ic current 
which flows between the development roller 16 and 
development blade 17, which is likely to cause the 
toner particles to solidly adhere to the development 
blade 17 • 

More concretely, in the monochromatic print 
mode, the potential level of the bias to be applied to 
the development blade 17Bk in the black image 
formation station PBk is desired to be -600 V. Thai 
is, the potential level of the development blade 17Bk 
is desired to be increased in absolute value while 
being kept the same in polarity as the toner so that 
the toner is pulled toward the development roller 
16Bk. This creates the following problem. That is, 
if the potential levels of the development biases 
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applied to the development rollers 16Y, 16M, and 16C 
in the three (yellow, magenta, and cyan) image 
formation stations PY, PM, and PC, that is, the rest 
of the image formation stations, are reduced to 0 V, 
there occurs a difference in potential level of 600 V, 
between the development rollers 16Y, 16M, and 16C, and 
development blades 17Y, 17M, and 17C, respectively, 
causing the toner particles remaining stuck between 
the development roller 16Y, 16M, and 16C, and the 
development; blades 17Y, 17M, and 17C to be 
deteriorated by the elecLric currenL. 

Thus, in this embodiment, when an image 
forming apparatus is in the monochromatic print mode, 
the potential level of the bias to be applied to the 
development blade of the black developing apparatus 
13Bk, that is, a specific developing apparatus, which 
is kept active, is set so that the difference in 
potential level between the bias to be applied Lo the 
development roller 16 and the bias to be applied to 
Lhe development blade 17 in each of the developing 
apparatuses 13Y, 13M, and 13C, which is kept inactive, 
becomes smaller than the difference in potential level 
between the bias to be applied to the development 
roller 16 and development blade 17 in the black 
developing apparatus 13Bk, or the specific developing 
apparatus. In other words, the voltages to be applied 
to the development rollers 16Y, 16M, and 16C which are 



-37- 

not rotated are controlled so that the difference in 
potential levels between the development rollers 16Y, 
16M, and 16C which are not rotated, and the 
development blades 17Y, 17M, and 17C, respectively, 
5 become smaller than the difference in potential level 
between the development roller 16Bk which is rotated, 
and the development blade 17Bk. 

In this embodiment, as an image forming 
apparatus is switched from the full-color print mode 

\() to the monochromatic print mode, the biases to be 

applied to the development rollers 16Y, 16M, and 16C 
in the three color (yellow, magenta, and cydn) image 
formation stations PY, PM, and PC axe increased in 
potential level from -350 V (first bias level), which 

15 is the potential level while the i,mage formation 

stations are active, to -600 V (second bias level). 

Summarized in the following tables (Tables 1 
and 2) are the relationships among the full-color and 
monochromatic print modes, the potential level valuee 

20 of the biases to be applied to the development roller 
16 and development blade 17 in the black image 
formation station PBk, the potential level values of 
the biases to be applied to the development rollers 16 
and development blades 17 in the three color (yellow, 

25 magenta, and cyan) image formation stations. Table 1 
show© the relationships in the image forming apparatus 
in this embodiment, and Table 2 shows the 
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relationships in the comparative image forming 
apparatus, or the image forming apparatus in 
accordance with the prior art. 

5 Table 1 



EMBODIMENT 





FULL 


CLR 


MONO. 


DEV. 
DEVICE 


DEV. RLR 


DEV. BLD 


DEV. RLR DEV. BLD 


Bk 


-350 V 


-600 V 


-350 V 

-600 V 


Y.M.C. 


-350 V 




-ouu V 






Tahie 2 




COMPARISON EX. 








FULL 


CLR 


MONO. 


DEV. 
DEVICE 


DEV. RLR 


DEV. BLD 


DEV. RLR DEV. BLD 


Bk 


-350 V 


-600 V 


-350 V -600 V 


Y.M.C. 


-350 V 


-600 V 


0 V 0 V 



25 Referring to Table 1, in this embodiment, 

when the image forming apparatus is in the 
monochromatic mode, the biases to be applied to the 
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development rollers 16Y, 16M, and 16C in the three 
color (yellow, magenta, and cyan) image formation 
stations which are kept inactive in the monochromatic 
mode f are set to 600 V, which is equal to the 
5 potential level of the biases to be applied to the 
development blades 17Y, 17M, and 17C. 

This arrangement, therefore, eliminates the 
difference in potential level between the development 
blades 17 and corresponding development rollers 16, 

10 stopping thereby current flow between the development 
blades 17 and corresponding developmexiL rollers 16, 
Thus, the toner particles in the nip between the 
development blades 17 and corresponding development 
rollers 16 are not deteriorated by the electric 

15 current, and therefore, do not solidly adhere to the 
development blades 17, in the nips between the 
development blades 17 and corresponding development 
rollers 16. 

The following is the discovery made through 
20 the extensive studies made by the inventors of the 

present invention; when an image forming apparatus is 
in the monochromatic print mode, if the difference in 
potential level between the bias applied to the 
development blade 17, and the bias applied to the 
25 development roller 16 (which is not being rotated) in 
a given developing apparatus 13 which is not active, 
exceeds 300 V, the solid toner adhesion sometimes 
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occurs. Next, Lhe studies made by the inventors will 
be described in more detail. 

The results of the tests carried out during 
the studies are given in the following tables (Tables 
5 3, 4, and 5). In the tests, the image forming 

apparatus 100 in this embodiment is used while varying 
the amount of the difference in potential level 
belween the development blade 17 and development 
roller 16, and the solid Loner adhesion to the 
10 development blade 17 wa$ observed, while evaluating 

the extent of the $olid toner adhesion in terms of the 
quality of the images outputted by the apparatus 100. 
In the tables, "o" means "excellent" in that no solid 
toner adhesion occurred and images had no unwanted 
15 streaks; "A" means "slightly bad" in that toner had 

solidly adhered only in the form of a minute granule, 
and yet, images had no visible unwanted streaks; and 
"x* means "bad" in that toner had solidly adhered in the 
form of a larger granule, and images had pronounced 
20 unwanted streaks. Also in the tests, the length of 

time the three color image formation stations PY, PM, 
and PC were kept inactive (length of time current was 
flowed between development roller 16 and development 
blade 17 without rotating development roller 16) was 
25 set to 30, 60, and 90 minutes, the results of which 
are given in Tables 3, 4, and 5, respectively. 



Table 3 

TONER SOLIDIFICATION (30 Min. ) 



■ — " 1 

POT. DIF. 0V 100V 200V 300V 400V 500V 600V 700V 



RLR STOP o oooAxxx 



Table 4 

TONER SOLIDIFICATION (60 Min.) 



POT. DIF. 0V 100V 200V 300V 400V 500V 600V 700V 
RLR STOP o o o A x x x x 



Table 5 

TONER SOLIDIFICATION (90 Min.) 



POT. 


DIF. 


OV 


100V 


200V 


300V 400V 500V 600V 


700V 


RLR 


STOP 


o 


o 


A 


X X X X 


X 



As will be evident from the results given in 
Tables 3, 4, and 5, the longer the current was flowed 
with the development roller 16 not rotated, the worse 
the solid toner adhesion. 

Therefore, it is evident that when it is 
expected that a given printing job will require an 
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image forming apparatus to be continuously driven for 
roughly 60 minutes, the amount of the difference in 
potential level between the development roller 16 and 
development blade 17 is desired to be set to a value 
5 no more than 300 V, whereas when it is expected that a 
given printing job will require the image forming 
apparatus to be continuously driven for roughly 90 
minutes, the amount of the difference is desired to be 
set to a value no more than 200 V, The smaller the 

10 amount of this difference, the better; it may be 0 V 
As in this embodiment. 

As described above , according to this 
embodiment, when an image forming apparatus is in the ., 
monochromatic print mode, the amount of the difference 

15 in potential level between the development roller 16 
(which is not rotated in monochromatic mode) and 
development blade 17 in a given developing apparatus 
13 which is not activated in the monochromatic mode, 
is smaller than that in an image forming apparatus in 

20 accordance with the prior arts. Therefore, the toner 
particles remaining sandwiched between the development 
roller 16 and development blade 17 do not solidly 
adhere to the development blade 17, and therefore, the 
unwanted streaks associated with the solid toner 

25 adhesion to the development blade 17 do not occur. 
Also according to this embodiment, in the 
monochromatic print mode, bias can be applied to even 
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the development blade 17 of any of the developing 
apparatuses 13 which are not activated in the 
monochromatic mode, requiring therefore only one 
development blade power source even if the image 
forming apparatus is provided with two or more 
developing apparatuses 13. 

In this case, if a bias of -r600 V is applied 
to the stationary development roller 16, the toner 
particles in the nip between the stationary 
photosensitive drum 10 and development roller 16 
remain attracted toward the photosensitive drum 10. 
Thus, if the photosensitive drum 10 begins to be 
rotated in this state, the toner particles in the nip 
remain on the peripheral surface of the photosensitive 
drum 10, forming a straight stripe which extends in 
the lengthwise direction of the photosensitive drum 
10. If the amount by which the toner particles are 
transferred onto the peripheral surface of the 
photosensitive drum 10 because of the above described 
reason is substantial, there is the possibility that 
the transferred toner particles soil the transfer 
medium S, or the final transfer medium, by way of the 
intermediary transfer bell 31, or the intermediary 
transfer medium. 

In this embodiment, therefore, prior to 
switching back to the full-color print mode from the 
monochromatic print mode, the bias to be applied to 
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the development roller 16 in each of the image 
formation stations which have been kept inactive is 
switched to the bias capable of returning the toner 
particles to the development roller 16. In other 
words, before reactivating any of the plurality of 
temporarily inactivated developing apparatuses 13, the 
potential levels of the biases to be applied Lo the 
development blades in the image formation stations, 
which have been kept inactive, are temporarily shifted 
in the direction opposite in polarity to the toner 
polarity, and then, they are set to the values for the 
active status (values for image formation). Figure 5 
shows this sequence. 

In this embodiment, in the monochromatic 
print mode, a bias of -600 V was continuously applied 
to the development rollers 16 and development blades 
17 of the developing apparatuses 13Y, 13M, and 13C 
which were kept inactive. However, prior to switching 
back from the monochromatic prinl mode to the full- 
color print mode, a bias (third bias) of +100 V was 
temporarily applied to thfe development rollers 16 and 
development blades 17 in the developing apparatuses 
13Y, 13M, and 13C. With the application of this bias, 
the toner particles were pulled back to the 
development rollers 16, reducing thereby the amount by 
which the toner particles were transferred onto the 
photosensitive drums 10, in the pattern of a straight 
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stripe extending in the lengthwise direction of the 
photosensitive drum 10 . 

As for the potential level of the peripheral 
surface of the photosensitive drum 10, it gradually 
attenuates from -600 V until it finally converges to 
0 V. Thus, if it is on the positive side relative 
to 0 V, this bias can pull the toner toward the 
development roller 16 from the photosensitive drum 10. 
Although there are exceptions, in order Lo effectively 
attract the toner particles by the development roller 
16, the amount of the difference in potential level 
between the development roller 16 and photosensitive 
drum 10 is desired to be in the range of 0 V - 200 V, 
preferably, the range of 100 V - 200 V. 

Thereafter, that is, in the full-color mode, 
the bias to be applied to the development roller 16 is 
reset to -350 V before starting a printing operation. 

As described above, according to the bias 
control in this embodiment, the solid toner adhesion 
to the development blade 17, which occurs in the image 
formation stations other than a specific image 
formation station kept active to form a monochromatic 
image, while the image formation stations other than 
the specific image formations are kept inactivated, 
can be prevented to prevent the formation of an image 
having unwanted d veiopmental streaks associated with 
the solid toner adhesion to the development blade 17, 
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without providing the specific image formation station 
with a blade bias power source independent from the 
blade bias power source (or sources) for the other 
image formation stations, in other words, without 
increasing the number of the development bias power 
sources . 

Also according to this embodiment, when 
reactivating the developing apparatus 13 which has 
been kept inactive, such bias that causes the toner to 
move to the development roller 16 is applied to the 
development roller 16, minimizing thereby the amount 
by which the toner is transferred onto the 
photosensitive drum 10 in the pattern of a straight 
stripe, eliminating thereby the possibility that the 
toner particles, which were trapped in the nip between 
the development roller 16 and development blade 17 of 
the image formation station other than a specific 
image formation station kept activated for the 
formation of a monochromatic image, soil the back side 
of the transfer medium S by transferring onto it by 
way of the intermediary transfer belt 31. 
Embodiment 2 

Next, another embodiment o£ the present 
invention will be described. The image forming 
apparatus in this embodiment is identical in base 
structure and operation. Therefore, the components in 
this apparatus which are identical in structure and 
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f unction to those in the first embodiment will be 
given the same referential symbols as those given in 
the first embodiment, and will not be descried in 

detail at this time. 

Figure 6 is a schematic sectional view of the 
essential portion, in particular, the portion 
comprising the photosensitive drums 10, developing 
apparatuses 13, primary transfer rollers 26, and 
intermediary transfer belt 31, of the image forming 
apparatus in this embodiment in the monochromatic 
print mode. As will be evident from the drawing, in 
the monochromatic print mode, the photosensitive drum 
10, development roller 16, toner supply roller 18, and 
primary transfer roller 16 in each of the yellow, 
magenta, and cyan image formation stations PY, PM, and 
PC are kept stationary, and bias is continuously 
applied to development blade 17 and development roller 
16 in each of the yellow, magenta, and cyan image 
formation stations PY, PM, and PC, as in the first 
embodiment . 

In other words, the image forming apparatus 
in this embodiment also is minimized in size and cost 
by being provided with only a single development blade 
power source. Thus, in each of the three color 
(yellow, magenta, and cyan) image formation stations 
PY, PM, and PC, blade bias is continuously applied to 
both the development blade 17 and development roller 
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16 even while these image formation stations are kept 
inactive, that is, even while the image forming 
apparatus is in the monochromatic print mode (black 
printing mode), as in the first embodiment- 

More concretely, in the mono chromatic print 
mode, a bias of -600 V needs to be continuously 
applied to the development blade 17Bk of the black 
image formation station FBk. However, if the biases 
to be applied to the development rollers 16Y, 16M, and 
16C of the rest of the image formation stations,, that 
is, the three color (yellow, magenta, and cyan) image 
formation stations PY, FM, and PC are reduced in 
potential level to 0 V while simply continuously 
applying the bias of -600 V to the development blade 
17Bk, a potential level difference of 600 V is created 
between the development rollers 16Y, 16M, and 16C, and 
the development blades 17Y, 17M, and 17C, 
respectively, causing the toner particles stuck 
between these development rollers 16Y, 16M, and 16C, 
and development blades 17Y, 17M, and 17C, 
respectively, to be deteriorated by the electric 
current . 

Thus, the biases to be applied to the 
development rollers 16 in the three color (yellow, 
magenta, and cyan) image formation stations PY, PM, 
and PC which are inactive, is increased in potential 
level from -330 V (first bias level), which is to be 
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applied to development roller 16 during image 
formation, to -600 V < second bias level). 

On the other hand, as in the first 
embodiment, the bias of -600 V is continuously applied 
to the development rollers 16 which are kept inactive. 
Therefore, if the development rollers 16 remain in 
contact with the corresponding photosensitive drums 
10, the toner particles stuck in the nip between the 
development roller 16 and development blade 17 in each 
of the inactive image formation stations are attracted 
to the photosensitive drum 10 therein, forming a 
straight stripe on the photosensitive drum 10. 

Thus, in this embodiment, in the 
monochromatic print mode, the development rollers 16Y, 
16M, and 16C are moved away in the direction indicated 
by the arrow marks in Figure 6 from the photosensitive 
drums 10Y, 10M, and IOC, in the yellow, magenta, and 
cyan image formation stations PY, FM, and PC, 
respectively, following a sequence which will be 
described next. 

Figure 7 shows the aforementioned separation 
sequence. Immediately prior to beginning to 
continuously apply the bias of -600 V to the 
development roller 16 and development blade 17 in each 
of the yellow, magenta, and cyan image formation 
stations PY, PM, and PC which are inactive, the 
development roller 16 in each of the yellow, magenta, 
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and cyan image formation stations PY, PM, and PC is 
separated from the corresponding photosensitive drum 
10. Then, when switching back to the full-color print 
mode from the monochromatic print mode, the 
development rollers 16 are placed in contact with the 
corresponding photosensitive drums 10 after the 
potential level of the bias to be applied to the 
development roller 16 in each of the yellow, magenta, 
and cyan image formation stations PY, PM, and PC which 
were kept inactive is switched back to -350 V, During 
this period, the surface potential level of each 
photosensitive drum 10 is kept at the predetermined 
level , or -600 V, preventing therefore the toner 
particles from transferring onto the photosensitive 
drum 10 ♦ 

With the above arrangement, it does not occur 
that the toner particles having stuck in the nip 
between the development roller 16 and development 
blade 17 in the monochromatic mode transfer onto the 
photosensitive drum 10, in the pattern of a straight 
stripe, and Lherefore, it does not occur that the 
transfer medium is soiled by these toner particles. 

As for the method for separating the 
development rollers 16 from the corresponding 
photosensitive drums 10, the following method, for 
example, may be employed. That is, the developer 
container 20, which is a part of the process cartridge 
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1 and is pivo tally connected to the waste toner 
container 14b which supports the photosensitive drum 
10, is pivoted about an axis 71 by a separating means 
70 movable in the forward or backward direction by a 
5 driving means (unshown) with which the image forming 
apparatus main assembly 2 is provided. In this 
embodiment, the movement of the separating means 70 is 
controlled by the CPU 60 as a controlling means. The 
present invention, however, does not limit the choice 
10 of the means for separating the development roller 16 
from the photosensitive drum 10 to the above described 
separating means. In other words, any separating 
means among those taken into consideration by the 
professionals in the field of this business may be 
15 employed lor the same purpose. In terms of design, 
such a modification falls within the scope of the 
present invention . 

Keeping the development roller 16 in each of 
the inactivated image formation stations, separated 
20 from the photosensitive drum 10, in the monochromatic 
print mode, and, and placing the development roller 16 
having been kept separated from the photosensitive 
drum in the monochromatic print mode, back in contact 
with the photosensitive drum 10, in the full-color 
25 print mode, can prevent the problem that if the 

voltage appli d as blade bias to the development blade 
17 in an inactive image formation station is identical 
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in potential level to that applied as the development 
bias to the development roller 16, the toner particles 
trapped between the development roller 16 and 
photosensitive drum 10 transfer onto the 
photosensitive drum 10 in the pattern of a straight 
stripe, preventing thereby the problem that the 
transfer medium is soiled by these toner particles. 

In summary, according to this embodiment, as 
in the fitst embodiment, the solid toner adhesion to 
the development blade 17, which occurs in the image 
formation stations other than a specific image 
formation station kept active to form a monochromatic 
image, while the image formation stations other than 
the specific image formations are kept inactivated, 
can be prevented to prevent the formation of an image 
having unwanted developmental streaks associated with 
the solid tonet adhesion to the development blade 17, 
without providing the specific image formation station 
with a blade bias power source independent from the 
blade bias power source (or sources) for Lhe other 
image formation stations, in other words, without 
increasing the number of the development bias power 
sources . 

Also according to this embodiment, in the 
monochromatic print mode, the development roller 16 in 
each of the image formation stations other than a 
specific image formation station to be used for the 
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formation of a monochromatic image is kept separated 
from the photosensitive drum 10, whereas in th£ full- 
color print mode, it is kept in contact with the 
photosensitive drum 10. Therefore, the toner 
particles stuck in the nip between the development 
roller 16 and development blade 17 in each of the 
inactive image formation stations do" not. transfer onto 
the photosensitive drum 10 therein, in the pattern of 
a straight stripe, eliminating the possibility that 
such toner particles transfer onto the back side of 
the transfer medium S, soiling it, by way of the 
intermediary transfer belt 31. 

Incidentally, the preceding embodiments of 
the present invention were described with reference to 
the image forming apparatuses which employed an 
intermediary transfer medium. However, as has been 
known by the professionals in the field of this 
business, the present invention is also applicable to 
a full-color image forming apparatus which comprises a 
transfer medium bearing member, instead of an 
intermediary transfer medium, and in which the toner 
images from the image formation stations are 
sequentially transferred in layers onto the final 
transfer medium which is being conveyed through the 
image formation stations, being borne on the transfer 
medium bearing member; the final transfer medium is 
separated from the transfer medium bearing member; and 
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th unfixed toner images on the final transfer medium 
are fixed . 

According to the present invention, an image 
forming apparatus capable of keeping stationary some 
of its developer bearing members has only to be 
provided with a single development bias power source, 
and this development bias power source can be shared 
by all the developer regulating members in the image 
forming apparatus, eliminating the need for multiple 
development bias power sources. In addition, the 
solid developer adhesion to the developer regulaling 
member, which occurs in the image formation stations 
other than a specific image formation station being 
used for forming a monochromatic image when the image 
forming apparatus is in the monochromatic mode, can be 
prevented, preventing thereby the formation of an 
image having unwanted streaks associated with the 
solid developer adhesion to the development blade. 
Also according to the present invention, a single high 
voltage power source can be shared, as a development 
bias power source, by all the development rollers in 
an image forming apparatus employing a contact 
developing method. In other words, the number of the 
high voltage power sources as a development bias power 
source, which an image forming apparatus employing a 
contact developing method requires, can be reduced to 
one, making it possible to reduce the apparatus in 
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size and cost, while preventing the solid developer 
adhesion to the developer regulating members, 
formation of an image having unwanted streaks 
associated therewith, as well as soiling of the back 
side of the final transfer medium associated with 
therewith . 

While the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth, and this 
application is intended to cover such modifications 
changes as may come within the purposes of the 
improvements or the scope of the following claims. 



